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Prepared by: Andrew Duggan, VADEQ, Office of Waste Programs, Technical
Support

March, 2002

In mid-March 2002, a tire fire ignited at the Keeling Tire Site in Roancke County,
Virginia. Federal, state, and local officials have responded to the site. Since the
application of water may cause the pyrolytic oils to seep into the groundwater, this fire-
fighting technique was not chosen. [unstead, the site coordinators are evaluating the use of
a proprietary product called "FireOQut lce™." This office bas been asked to perform
preliminary research on the product and the possible environmental consequences of its

use.

This evaluation addresses the following: 1) general product information, 2) fate
and transport, 3) possible toxicity, 4) and a summary of relevant information. At the end
of this document, a list of mentioned individuals is provided with titles and contact

information.

Gengral Product Information

FireOut Enterprises is identified as a vencor of FireOut lece™. FireOut Iee™ is
manufactyred for FireOut Enterprises by BASF Corporation in North Carolina. Jon
Sigemann of BASF provided the following information: "The first thing to note is

Aridall 1460 is the product we [BASF] seli to FireOut Enterprisces, which they sell as
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FireQut Ice. This Aridall 1460 polymer is the same product that was approved by the US
Forestry Service as AquaShield back in 1998. Just keep in mind this is only one product
with the same chemistry, specifications, and process, with threc different names" (BASF,

2002).

VADEQ verificd on the USDA Forest Service website that FireOut [ce™ has
administrative approval from the USDA Forest Service as a "Fire Chemical " [t was
approved under the name "Chemdal Aqua Shield." The USDA Forest Service includes
this preduct under the following classification: Fire Suppressant Gels and Elastomers

(USDA, 2001) (sce attached).

Aridall 1460 is a polyacrylic acid, neutralized, and cross-linked (PANC). The
following additional information was provided by BASF.
"This compound belongs to a class of high-molecular, cross-linked
homopolymers of acrylic acid. Polycarboxylate/acrylate chains of variously high-
molecular weights are generally cross-linked with each other to manufacture
commercially available PANCs" (BASF, 2002). "PANCs may absorb many times
their own weight of aqueous liquids, the amount taken up being determined by the
ionic strength of the specific liquid. The typical amount taken up varies between
30 and 400 grams of liquid per gram dry weight. After kaving absorbed liquids,

the particles swell and are present in the form of a gel” (BASF, 2002).
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USDA has approved FireQut Jce™ tor helicopter bucket and ground engine applications,
[t bas been reported that delivery of the product by helicopter bucket may be more
difficult. Current application may involve use of nydroseeding machinery. This process

provides a thicker blanket on the fire, according to Fire Chief John Miller.

Fate and Transport, Toxicity

This is a fairly new product for extinguishing fires. Since it has absorbant
properties, it has been used in diapers and sanitary products. Due to this use, there has
been extensive study on the effects that derrnal exposure may have.

This product is hydrophilic, so it should not readily absocb the oils resulting from
the fire; it is described as minimizing the runoff of liquid. Additionally, the vendor
reports that it minimizes the leaching of oils and contaminated water into the
groundwater (Richard Rawles, On-Site Coordinator for FireOut Enterprises). "The
product acts as a wet blanket over the fire" (Rawles, 2002). It has been reportedly used in

agriculture, to 2bsorb and hoid in water.

Information gathered from BASF was used to form the following summary of
toxicity information. A Material Safety Data Sheet is attached. The information packet
provided by BASF to VADEQ contains references to studies that were contracted out to
other laboratories by private companies. This report gives mammalian and human
information on: 1) dermal exposure, 2) chronic inhalation, 3) acute inhalation, and 4)

ingestion.
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SUMMARY OF KEYPOINTS: (1) based on data provided by BASF, FireQut
[ce™ has been described as a non-poisoncus material; (2) the information provided does
not address toxicity to soil invertebrates and flora. Thus, with the information provided.
this office can not definitively ascertain whether this compound is toxic to flora or soil
invertebrates; (3) a concentration of 50 ug,fcm:’ was not toxic (thore were no adverse
effects) to rats in a study. The average exposure to industrial workers in production
facilities was around 14 ug/cm’. See the MSDS for recommended equipment and
allowable exposure levels, Based on BASF's and private laboratory information, it is
likely that the product is not unacceptably toxic via the inhalaticn pathway; (4) exposure
data would be needed to ascertain the possible toxic activity of the product after exposure
to its combustion products—combustion products have been listed as containing the
following: carbon monoxide, carbon dioxide, and various hydrocarbons. These are

common combustion products.

Summary and Conclusion
With the data provided by BASF and independent laboratories and data provided

in two differcnt material data safety sheets, as well as qualitative information from field
workers and professionals in the fire-fighting field, it is likely that this product is not
unacceptably toxic te the endpoints studied; however, to assess toxictty with relation to
the inhalation pathway regarding the combustion products, breakdown of residual
products, absorption of systemic toxic constitueats, and the plans for disposal of the
residual products left at the site -- the gel or other residual forms of the product-- will

require more in-depth study. Based on the combustion products listed in the materia)
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data safety sheets, however, it is likely that FireOut Ice™, once ignited, is toxic to no
higher degree than other materials with the same comnbustion products. Note that this
statement is valid only in the context and specific purpose of this evaluation. This is a
preliminary qualitative conclusion which is based on both primary, peer-reviewed
literature as well as literature from private laboratories hired by the generators of this
product.

Note that this s a preliminary survey only. U.S. EPA is performing additional
research and may develop further informarion. This preliminary report is not to be 1aken
as an endorsement of any specific product nor its utility in fire suppression. If there are
any questions or comments please contact Andrew Duggan at the number or e-mail

below,
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Contact Information

(H

Andrew Duggan VADEQ. (P) 804-698-4196 (F) 804-698-4327 (E-mail)
arduggan@deqg.state.va.us

(2)
Jon Siegmann - BASF Caorporation. March, 2002, (P) 704-587-1818.
3)

USDA Forest Service. March 5, 2002. Fire and Aviation Management- Washingtor
Office. Website: <<www.fs.fed.us/em/fire/download/chemical/qpl cusrent.pdf>>

(4)

John Miller - State Fire Chief. (P) 434-977-1375 (ext. 3323) (E-mail)
millerj@dof.state.va.us - -

(3)

Brett A, Burdick - Director of Technological Hazards Division, Virginia Department of
Emergency Management (P) (804) §97-6510.

(6)

Troy Lapetina - Executive Director of the Virginia Department of Fire Programs. (Pj804-
371-0220, (E-mail) tlapetina@vdfp.state. va.us

(7)

Randy Zialo - Southern Area Coordination Center (P} 770-458-2464 (E-mail}
rdzialo@fs.fed.us

(8)

Richard Rawles - On-Site Coordinator from FireOut Enterprises. (Cell) 571-220-8925.
(9)

Clyde Copeland - (Senior Vice President from FireOut Enterprises. »—Washington
Office. (P) 703-729-5369
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@ USDA Forest Service Washiogton Office Fire & Aviation Management

3502
Fire Chemicals
For use by USDA Forest Service

(Qualified or Approved and commercially available)

Chemlcal Mix Ratio Qualified/Approved >ev=nuzc=u_
Fired-Wing Flxed-Wing SEATS Fixed-Tank Helicopter Ground
Aictanker Water Scooper Helicupier Bucket Engine

WETTING AGENTS (Quatified undar Forest Service Specification $100-305b) - Quahified weinng agent i limited 1o stocks on hand at GSA, fire caches, and work centers.

New product received from supplier is nol the same chemical and is not quatified.

KCR 1 q¥S00 gat . .

FIRE SUPPRESSANT GELS AND ELASTOMERS (Appruved under Administrative Wark Plan — qualification of these product types will be covercd by Forest
Servioe Specification 5100-3062 as soon as itis implemented).

BASF Aqua Shield" 0.4-12% * *

FueOut ICE? 0.4-1.2% * +*

Thermo-Technologits Thermu-Gel’ 0.4-1.2% * *
' «  FullyQualified o Conditional Approval +  Administratve Approval

2

This product was approved umde e ganre Chemdal Aqua Shield.

AR1000L I



* - 1
83-28-82 12:36 DEQ CAE lLU=gydbgD40 L
: 1674 GLH6LLEPT Y : HOYd GIATIDIH zT: 1l 28-9Z-%9

oo

FIREOQUT ENTERPRISES, INC.

T84 i

e

SUMMARY OF TOXICITY STUDIES

'i"oxicity studies have been performed by numerous independent laboratories.

Human and Laboratory studies have been performed with the following results:
HUMAN STUDIES:
Repeated Insult Patch Test
Base Polymer (Uncoated)

. HEESE

Number of Panelists: 109 - %

Results: Urritation: Negative 2 g
Sensitization: Negative z

Finished Product: Derma-Test Laboratories ~ g
Number of Panelists: 52 ' 1 £ é

Resules: Irdtation: Negative e 3

¥ F 2

Sensitization: Negative ] °

3

LABORATORY STUDIES ]
Base Polymer: Cytotoxicity—Ager Overlay .
Results: Negative nd

Primary Skin Irdtaton: Negative
Acute Dermal Toxicity: Negauve
Mutagenicity - Ames assay: Negauve
Acute Oral Toxicity: Negative
Primary Eye Itritation
As granular product: Positive
As hydrated gel: Negative

This informadon js a summary of numerous health & safety tests conducted.
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1358 W, Sagre Drive
Astispton Weighta, JL 60004
P 4TI TTG
F: 847/813-7705
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MATERIAL SAFETY DATA SHEET: May be @ied o aomply with OSHA's Haxard Communiction Sundwd. 29 CFR 19101200, Smndard
’ must be onsulted for specific raquircecms,
PRODUCT NAME: FIREQTUT? ICE Page | of2
b}
SECTION MANUFACTURER'S INFORMATION

Maruafkcturer snd Marketer's Mamc & Addrass:

FireOu( Entcrprises, ¢
7. O Box 1154
Forcs, VA 14551 (3G4) $34-0636

BASF Carporalion Enrergoury ek phote sumber: 100/425.9360
10933 Darracoq R
Aberdeen, MS 39730 Daic Prepared: Ape] 30, 2001
SECTION T HAZANDOUS INGREDIENTS/AIDENTTITY INFORMATION
Hazardoma Componzayts Orin Livots %
($povibic Chemica! Tdontiay. Cowaoa Numa(s1) OSHA FEL ACCIHTLY Pccocamended (optianal)
Manufrcturer's Roosemendad - - OB’ -
Guidclice for Revpirable Particviame
RO FICATV
Chemicyt Nages ber %
Potusivm Polyacrylats, lghtly aeasinked 2508122 921098
Wt T3 53 2wl
Acrylic Acid 9107 <0.0%
NEPAMMIS: Newh- 1, Firc.0 Reactivity =D, Spocifte Hazard - None
Dot Clus: ot Regulared '
SECTION i PHYSICAL/CHEMICAL CHARACTERISTICS
Boiing Paint - Not Appliceh ¢ Bulk Dersicy (Apparect - giot) -0
Yapor Prossaure (o H3.) « Not Applicatle Medoog Yot - Mot Appheable
Yapor Deasity (AIR» 1) = Not Applicadl e Evapuration Bate (Buryl Aceuste = 1) - Not Applicalic
Appowrance Aand Odor - OF Whitn, adoclam
SECTION IV FIRE AND EXPLOSION HAZARD DATA
Flas Point (Msthad Used) -Not Aveilable
Flasanzble Lisoits - Not Ava labic LEL- UeL—
Extinguishting Media - As with any fre, war positive progore, sclf ocataine) breathing apparstuy ix ay chosed spece whea
Bahtiag Kre,
Unusyat Fire and Explosce Kemnds - Becoms slippay when wet,

341d

J¥LS3I404 A0 XdIT VA

- Under czrain confined congitions, 8 tioc dust nf thi: cavrial in xir wmiy ehoe & dust opladon if
igaitad

gCSELL8VEF IV €U 0T 3L I00Z/92/€0
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- wetd DLEOLLOPLT - MUY UdN Llawvay e am me
PRODUCT NAME: FIREQUTe ICE Prac2a2
SECTIONV REACTIVITY DATA
Stabiliy Tnsaabdle - Conditems 10 Aveid - Mone Kogom

Swble -X
Lacompetikiity (MEneriuls ta Avaid) = Strong O hivers
Hazudow Decgompandon ot By-podves - Thermal decomomitioa; CO, CO:. hydrowarhons
“Fomdeus Tolvmarta s i} -Myy Net(eewr  -X : Conditions 0 Aveid - Noge Kavwa
SECTION VI HEALTIL BAZARD DATA
\
Rouie(s) of Eaty: Intiution? Yot stin? Yo lagottion? Y3
Health My 8 (Acuts and Chroarn) - Coulsct vith cyes. thin or clothing may sawsm intation. Care rust be ko w minimie sxporure

and provem workplao: inhalation of pespirable dust Rairstnry protoction iy required fos expesares
ahovs thw: recoaunended iovel of ropieble doxt

- A smil Troduct, 210084 Tery Gnely, produced 1w mAvmmmatory Bwus responss i e lings a7
17iksime oot inkalatioq sxpercme] wikh ainmls,

- According, to b EPA “Heed Categovias™ wulr seetions 311 and 712 of SARA Tide [N this

product i congwderad to moct the spplicadis defiaitions of A defayed ncalth tezard,
Carcipogenicicy: NTP? No LARC Monographs? N¢ C3[A Retpwred?  No
Sigw sod Syopoms of Exposare - Slight irv et offocy.
Midical Coadinons Geteraliy Afgravaix by Expurwc - Nune Koown
Emerpmcy aed Fast Aid Procodurss - Eyes: Fiush with Lxrge quantity o wibsr, cansuly phy sician,
Skin: Wazh with yaxp and watr.

Iahajatan:  Remove 1 fresb adr, oossult physicaa.

SECTION VII PRECAL TIONS FOR SAFE HANDLING AND USE

$tops to be Tubam i Case Materinl b Relrrsod ar Spiflad: Yacuam {asing HEPA Shor squipped Fystem) U posibie (o avoed poneting sisbaroe
dost Aveid sdduy watn the product will botome slippery whon wet,

TWaste Dusposat Mabod: Dupes: of i socordancs with fodersd, staie and loc] rogiiations.
Procautions %o be Takeo w Handling and Storing. Soeeiv s cool, dey plazs. Avoid breathug powiler. Avoid slan exd €yc contact

bar Precauboms:  Slypery wheo uet

SECTION VIII CONTRIL MEASURES

Rapirstory Provsetion (Specily Type) - Use NIOSIIMSHA appxoved o coohalns with bigh ctticioncy flor fog ponicuilste levels above
C.O5mephn’,

Voo « Linaal Exbnust As gryxvpria S o coutrol wrbome dugt lovels heiow the applicable enposirt liumic,
- Miechamica] {Gepeal) -« A3 applogriate Ot + Nooz

Pratocive Gloves - Imparviousirulber

Eyd Promagon - Salty pogples

Ower Protective Clotnug or Equipman - Mot

Work/Hyiewic Practios - U goed haoscicaeping practioes.

The mfgrmanion harein s Db compdad fam sources believed to be refable and iy scira o th %ot of our inoedbdge. Hoveora, FircOut i
BAST Corporution canodt givs 8y puarunexs regerding information from ofber Jursas. and expresly doa pot sseke Lrly warmanies, jor swaines
ey biabdity, for g uic,

EEPTY I FHE4 ANISTROS IO L43C ¥a ECHELLEECT Ivd pZiOT IL 00T 0ICO
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DEPARTMENT OF ENVIRONMENTAL QUALITY
629 EAST MAIN STREET
RICEMOND, va 23219

D1visioON OF WASTE PROGRAM COORDINATION
Fax #: 804-698.4327

OrFiCE OF FINANCIAL ASSURANCE
OFFICE OF GROUNDWATER CORRECTIVE ACTION
OFFICE OF WASTE PROGAMS
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